When air stagnates in dark polar regions, an inversion forms. The change of the inversion magnitude is studied under the assumption that the snow surface radiates about as much energy as it receives from the atmosphere. It turns out that the inversion magnitude may either decrease or increase as the surface temperature falls, depending on the rate of change of atmospheric "emissivity" with air temperature.
INTRODUCTION
Wexler [I, 21 has studied the formation of inversions during the long polar night. An examination of his papers shows that under some conditions the inversion magnitude, AT, decreases, and for other conditions AT increases as the surface temperature, T, decreases. The inversion magnitude is given by AT= T,-T, (1) where Tu is the temperature of an isothermal layer of air which lies above a colder surface.
Actually, Wexler studied the following phenomenon. He assumed that during the long polar night a relatively unstable maritime airmass stagnated over a snow surface with initial surface temperature 273' K. He then tried to compute the future course of the air temperature, Tu, and surface temperature, T,, assuming that only radiation was acting. The model he adopted stipulated that T, falls very quickly to a quasi-equilibrium value determined by the downcoming radiation from the air. Thereafter, T, decreases slowly. The air temperature then also falls slowly, forming an isothermal layer with temperature, Tal above the ground; above the isothermal layer, the original maritime air temperature prevails. In his 1936 paper, with the aid of water vapor absorption coefficients measured by Weber 
EMISSIVITY AND RADIATION
From the assumed state of quasi-radiative equilibrium between the snow surface and the overlying air, we get R=uT,~=~uT,,~ 
T,= k'f4Tu
where k is an overall "emissivity" of the atmosphere, and we assume that the main part of the downward atmospheric radiation comes form the isothermal layer; u is the Stefan-Boltzmann constant.
Since AT=Tu-T,, by substituting for T, from equation (3), we get
AT=Ta(1-kk"4) (4)
The problem now is to find under what conditions of radiation, R, and therefore of atmospheric emissivity, k , AT increases with decreasing T8, and when AT decreases with decreasing T,. We can get the limiting condition by making AT constant.
Thus equation (4) becomes
where A, denotes that AT is constant with variations in T, or Tu.* Equation ( 5 ) shows the relation between the emissivity", k, and isothermal air temperature, Tal which is required in order for the inversion magnitude, AT, to remain constant as the surface temperature, T,, drops. This relation of k vs. Tu is shown in figure 1 for a range of k and Tu which is found in Wexler's studies. Figure 1 shows that the emissivity of the isothermal air may decrease with decreasing air temperature even though the inversion magnitude is not changing as surface temperature falls. However, if the slope of the k vs. Tu lines is steeper than those in figure 1 (that is, if k decreases faster with decreasing Tu), AT will increase as T, decreases; if the slope is less steep, AT will decrease.
The conditions on the atmospheric radiation R, for AT=constant, can be readily found from equation Thus, we might expect in our simplified model, the condition for -<O is that the "emissivity" of the atmosphere should decrease more rapidily with decreasing air temperature than t,he curves in figure 1. bAT dT,
DISCUSSION
Although curves c and d represent only computation with special assumptions and conditions, it is not hard to visualize that in actual atmospheres the emissivity may vary with T, in the same way as implied in curve c or in curve d. For example, evaporation and condensation may do this. Therefore, it is not valid to generalize that the inversion magnitude either increases or decreases with decreasing surface temperature after quasi-equilibrium has been reached. What happens in any particular case depends on the radiation properties of the atmosphere and how they change with temperature. 
